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What Is JAS? Unnecessary Jargon:

The goal of the Abstract Interfaces for Data Analysis (AIDA) project
IS to “define abstract interfaces for common physics analysis
objects, such as histograms, ntuples, fitters, IO etc.. The adoption
of these interfaces should make it easier for physicists to use
different tools without having to learn new interfaces or change all
of their code. Additional benefits will be interoperability of AIDA
compliant applications (for example by making it possible for
applications to exchange analysis objects via XML).”
http://java.freehep.org/jaida/index.html

® JAIDA is the JAVA language implementation of AIDA.

® Java Analysis Studio 3 (JAS3) is a full featured GUI which uses
JAIDA internally and runs in real time.
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JAS Examples - Histogramming

.~ JAS3

File Edt View Pugns Window Help

.~ JAS3
Fle Edt View Pugns Window Help

A/
b tree-1

B velcome © = nmmle.p-ﬂxlh.pm ><]

pagel = af.createPlotterFactory().create("Pagel™)
pagel,createReglons(2,2)
pagel. show()

tree.mkdirs (" /Histograma™)

vres.cd(”/Histograms")

il = hf.createHizcogranlD ("Hiscogram 10, 50,-3,3)

iz = hi,createHigcogranzD ("Histogram 2D, 40,-3,3,40,-3,3)
tree.midirs("”/Clouds™)

tree.cd(™/Clouds™)

icl = hf.createCloudID{"Cloud 1D")

ic2 = hf.createCloud2D {"Cloud 2ZD")

pagel.region(0).ploc(hl)
pagel.region(l).ploc(ha)
pagel.region(2).ploc(cl)
pagel.region(3) .plot(c2)

function £ill()
{
for (1=0; 1<100000; 1i++)
{
hl.fill{r.nextGaussiani))
hi.fillir.nextGaussiani), r.nextbaussian())
cl.fill{r.nextGaussiani))
c2.fill{r.nextGaussiani ), r.nextbaussian())

= 1

=8 tres
Histograms
ﬁ Histogre

6000

By Cioud 11| 20T
B Cloud 21 4,000

3,000
20007

1,000

Histogram 1D

Fms

Entries: 99742 8000 T
QDR ange | 252
Mean | 4.1287E-4 Rms 1.0045

Cloud 1D

Entres: 100000
Mean 1 -2 6210E-2

000730 5,000

4,000

J |
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JAS Examples - Fitting

~ JAS3 i ol x| ~ JAS3 1 = =l B3]

Fle Edt View Phgns Window Hep Fle Edt View Phgns Window Hep
_‘% o Vislcoms 9ﬂmtl-¥|hpéga'1*] _‘% © iicames * | @ it prus # hFaueiXI
= tres-1 = tree-1
--ﬁHLstogramﬂ f = af.createHiscogranFactory(tree) ﬂ "ﬁHlsthmmﬂ This needs to be fixed
- gauss 1l = hf,createHiscogramlD ("Hiscogran 1D7,50,-3,3) —# gause
B.500 T Histogram 10
andom = class java.util, Random Enfries : 180771
= Pand il OutDiRange | S0Z29
Ea—— £,000 Mean: 5340863

for (i=0:; i<100000; i++) hl.fill({r.nextGaussian())
for (is0; 1<100000; i++) hl.fill{r.nextDouble|)*10=-5)

Rms 2.1584

Thiz neadsto be fixed

55001 /

a: 59240
functionfact = af.createfmctionFactory|tree) / medn -  5.3406E-3
gauss = functionfact.createFunctionFromScript(”gauss", 1, "background+aexp(—( 5000 sigma: 2.1584

gauss.setParameter ("a”  hl.maxBEinHeight()} background ; 1.0000

gauss. setParameter ("nean” hl.mean(l) 4,500 T

Thisneads to be fixed

gauss, setParameter ("sigma”, hl.rna(]) a 4768.8
4,000+ mean 1TEI0E2
sigma: 14219

\ background @ 11961

agel.reglon(d).ploc(hl] 3500

agel.reglon(d).ploc(gauss) Thisneads to be fixed

a aregs

wan 17E10E.2
shgma 14214
bakkground - 11961

anel = af.createPlotterFactory (). create (" Pagel™)

30001

£f = af.createFitFactory()
minuit = £f.createFitter ("Chi2™  "minuit™)
ncmin = £f.createFiccer ("Chi2" , "uncmin®™)

2,500 7

minuitResult = minit. ficihl, gauss) 24000
uncuinfesultc = uncmin. fit(hl, gauss) =
agel.region{d).plot(minuitResulc. ficcedFPunction()) 15007

agel.region(0).plot (wncuinResult, EittedFPunction() )

agel.show() e 1.000
30 25 20 15 A0 05 0o 0s 10 15 20 25 30
| 3 | | »

2| | 21l
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Why Use JAS for NuMI Monitoring?

® Java GUI capabilities well established and easy to use.

°

Java XML-RPC implementation = access to ACNET data.

® JAIDA allows handling of complex data, full HEP data analysis
capabilities including histogramming, fitting and ntupling.

® JAS provides nice GUI interface to JAIDA for run-time
histogram and fitting displays.

® JASS architecture is based on FreeHEP Application Framework
into which many optional modules can be plugged in. Highly
customizable.

® JAS/JAVA already in use by FNAL AD controls (Timofei
Bolshakov, Jim Patrick and others) so local expertise available.

® Real reason: Too lazy, already knew JAVA, and hate ROOT/C++(M. Bishai).
BROOKHFAUEN
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Getting NuMI Data — JAS Monitor

53 MHz RF
10 MHz serial link (TCLK)

_ _ 256 bit frame (1 bit = 1 cycle)
0xA9 Kicker Tlimer

ACNET Hadron/muon
Front ends Monitors
4 VME time stamp
Data Acquisition™ )
Engine (server node) —.

BD GPS time stamp
RM%a)

Universal Clock
Decoder

66ms TCLK snapshot
Local VME GPS time stamp

P/IP

v

G-EA9SNG
/(——_\Time since A9

Data
CCIU|S|t|0n
Clients Limited access

Any computer/platform
JAS/XML-RPC Online Monitor

- == Hard event path

- == Soft event path

Any computer running Java can

® Avrequestis sentvia HTTP to
Charlie Kings’ XML-RPC service
to extract the data from a list of
ACNET devices 1 second after an
A9 accelerator event (NuMI kicker
fires) occurs.

P The “clock” process listens to a 15
Hz broadcast of TCLK snapshots.
“clock” informs the DAE when the
snapshot contains the A9 event.

®» The DAE requests the data from
the ACNET front ends and sends
it to the XML-RPC server which
broadcasts it to the world

monitor ACNET data using

JAS/XML-RPC: http://minos.phy.bnl.gov/ bishai/minos/NuMIMon/
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LIVE DEMO OF NuMI JAS/XMLRPC MONITOR (time and
network permitting)
If not - show screen snapshots
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NuMIMon Screen Shot 1

The XML-RPC interface dialog box:

File Edit Options Buffers Tools Help
D@ r 0@ 0 o T RG 7
4 G:EA9SNC

+ E:TRTGTD
:HMGPD
:HHRTD
:HADMDSL ]
:MM1GPD
:MMIRTD
:MMALDSC]
:MM2GPD
:MM2RTD
:MMA2DSL]
:MM3GPD
:MM3RTD
:MMA3DSL]
:M101DSC1]
:M1050SC1
:M107DSC]
:M108DSC 1
:M112D5C1
:M114DSC1]
:M115DSC1
:M117DSC1]
:M1210SC1
:MTGTDSC]

Server URL: |http:,f,fwm—bd.fnal.gw.BO;merpc—test;expurd"
Call back JRL: |http:;;13ﬂ.199.22.131 |
Call back port#  [19571 |

Trigger cycle name: |A9] |

Trigger cycle delay: [130 |

mMMMmMMmMMmMMmMMmMm MMM MMM MMM m i mmmmmoe

Device list File:  |cevice dat |

Job list File liohs. cfg |

Job id list ¢select job to stop) | ALL +

[ ] Write data to file. The file name is Lhejuh id.

-—:-- device.dat 4:17PM 0.30 Mail (Text C¥S:1.5 Fill)—-L25--All-——-—--———-—-— 1
F (No changes need to be saved)

~ ;

ATIONAL LABORATORY

Mary Bishai, Brookhaven National lab 8 — p.8/24



NuMIMon Screen Shot 2

File Edit Yiew Tuple Run Window Help
B3 el BOB

tree-0

% B3 EHADMDS]_1

iy EHADMDS[]_1 PIC 1-D Displa
i EHADMDS[]_1 PIC 2-D Displa

E'HADMDS]]_1 Peak ws time
P £ HADMDS]]1 Total ws tirme

By EHADMDS[] 1

£ HADMDS]]_ 1 3 w5 time g minuit fit - E:HADMDS[]_1 X-position - g minuit fit a minuit fit - EHADMDS[]_1 Y-pasitian - g minuit fit
i EHADMDS(]1 X-position [EHADMDS[I_1 X-pesition EHADMDS[]_1 Y -position
P4 EHADMDS]]_ 1 ¥ s time Pulse height.(aC) Entries : a9 Fulse height (iC) Entries : a9
120 Mean : -0.28185 FoT -1.7950
Rms : 87792 i 85015
100 SumOfWeights : 31039 Bl b 310.89
80 la minuit fit 50 4 N
amplitude : -0.26635 i i 144318
E:HADMDS[]_1 PIC avg ped mean: -8.5468H 40 Iy D0+1.4251
[ VD [ 50 i i \ s
i E:HADMDS[]1 PIC different i 1oL 20 \ R e 1aasn
B E:HADMDS[]_L PIC noise (R 40 ) ' 20 i )
h E:HADMDS[]_1 Time Differs I | i 1 ,"
B E:HADMDS[)_1 Time Differa 107 Vi |
SO EHADMDS[].1 Total we Pre ; : " 0+ . . X o ¢ =
E:HADMDS]]_1 Total vs Te -5 0 5 -15 -10 5 0 5 10 15
gy E:HADMDS[]_1 ¥ME Time D Harizontal Position gnches) wertical Position (inchesy
& [Bf EHMGPD.1
e [ EHMRTD_1
= g 2 - isplay - E: = - isplay : _1-E = wE tirme
o= [ EW10105.1 E:HADMDS[]_L PIC 2-D Display - E:HADMDS[]_L PIC 2-D Displ EHADMDS[]_1 - EHADMDS[].1 ¥ ws t
& = EleosDS“’l Vertical position (inches) Position (inches) B EHROMOSI] 1 X vs time
: Lo E:mg;g;}_i 15 i p 1.0+ EHADMOSII_1 ¥ ¥s time
& [ i T [ERADMDSII1 X vs 1ir
b Emﬂigg{” 0.5 [EHADMDSI_1 X vs time
: - Entries : 19
& [B EM11505]] 1 Q0T H H E EEEE EEEEEEE®Ma: 5 @48
e [B EM11705] 1 XRms : 39,671
o B EmM121050).1 -05T W R
& B EMMICPD_1
- o 1 EHADMDS(]_1 Y vs time
e [ EMMLRTD L -L.o i 10
& [ EMmM2cPD_1 XMear : 54.283
o Bl EMM2RTD_1 R \ \ ; , XRms : | 39671
= = L ! v ) ! an ; J0.53420
[ EmmzcPD 1 -5 0 5 ] 20 40 &0 g0 s:  1a%3rEs
@ |8 EEMMZRTD 1 Harizontal position {inches) Time (secs)
& [E E:MMALDS]]_1
& i EMMAZDS[]1 , ’ ;
& [ EMMAZDSI L E:HADMDS[]_1 PIC 1-D Display - E:HADMDS]]_L PIC 1-D Display EHADMDS]].L - EHADMDS[1.1 Total vs time
|8 EMTGTDS[).1 Fulse height oy 55.4?§ Pulse height (pC)/Beam Imensity ] EHADMDS[L1 Peak vs time
i = ETRTCTD. 1 it 200+ EHADMDS[]_1 Total vs time
- twoDistr Sumoi Weights : 424111
25071 [EHADMDS[I_1 Peak vs time
Entries : 19
2001 XMean : 64.283
XRms : 39,671
1504 YMean : 24.816
YRms : 8.2591E-7
100+ [EHADMDS[]_1 Total vs time
Entries @ 19
S04 64.283
t t } } t T e f‘nsg
50 &0 70 g0 an il 20 40 60 80 1zt b
Channel Time {secs)

-~ ;
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NuMIMon Screen Shot 3

File

Edit Yiew Tuple Run Window Help

E:HADMDS[]_1
E:HMGFD_1

&[5 EHMRTD_L
& B EM10105]] 1
& [BF E:M105D5]]_1
& [iF Em10705])1
o [E EM108D5]]_1
g

a -[]_l Array values

E:M112D5[]1_1H-Position mea

f E:M112D5[]_1H-Position sigm
oy E:M 112 D5[]_1Horizomtal Positi
E E:M112D5[]1_1%-Position mear
f E:M112D5[]1_1%-Position sigm
oy E:M 112 DS[]_1vertical Position

3l E:M11405]).1

(58 E:M115D5(].1

[ E:M117D5])1

f_ E:M12105]]1

3 E:MMIGPD_1

gl EMMIETD 1

B3 EMMAZDS[] L
o E:MMAZDS[] 1
[ EMTGTDS) 1
3] ETRTGTD.L

g rinuit fit - E:M11205[]_1Harizontal Pasition {mm) - g minuit fit

Pulse Height (mi) [EM112D5[]_1Horizental Position (m4|:|',‘p

Entries :

Mean :

Rms :

SumOf Weights :

-h0248

-10 -5 Q 5 10 15
Harizontal Position (rmrm)

20

g minuit fit - E:M 112 05[] 1Vertical Pasition (mrm) - g minuit fit

Pulse Height (v} E:[h:;rlissﬂ.s[]_llfenica] Position (mql:;)
450 Mean : 0.72169
400 Rms : 18.719
350 SumOfWeights @ 13325

i3 minuit fit
amplitude :

Vertical Position (mm)

BRARSASARARRER SN

~ twoDistr

EM112DS[]_1

Mean Position (mm)

E:M112DS[]_1

Profile sighma {rrm)

20T 994T008 440000470 4ot bettes TRe0ettTH TeT 00 8e 04 00 [ Uity i T v VR e B T iy 1
g g gl Tl R B
iR !
26T [ EM112DS[]_1H-Position sigma vs time
20T B EML120501_1 H-Position mean vs time 3.5+ [l EM112DS[]_1V-Position sigma vs time
154 [l EM112D5[]_1V-Fosition mean vs time 34+
’ ' [EM11205[1_1H-Fosition sigma vs Time
334 Entries : 45
LoT YMean: 27626
EM112D5[]_1H-Position mean vs time 324 YRms :' Il.l]5.341ll
Entries : 45 d
05T YMean : -15975 [EM112D5[1_1¥-Position sigma vs time
YRms : 0.039879 ERS Entries : 45
0.0+ - — - Y¥Mean : 3.7208
E.En:;rliiﬂ.sll_l\f-?nsmnn mMean vs (Il:;g 2.0t ¥Rms : 0.028308
051 YMean : 3.0054 U
YRms : 1.023271 2.9 * " B e
* *
g 281 H# ** o
- Kk ook x ¥ ey xR
i 27t x kK E - e K i
T patitad phadusaga fa7 Apdas andiagdal 40 aigdy e : : T : : :
0 50 100 150 200 250 200 s} 50 100 150 200 250 300
Time {secs) Time (secs)

EHADMDS[]_1 PIC 1-D Display (96 entriesy
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NuMI First Beam

NuMI Hadron Monitor X-position
Pulse height (pC)

Mean : 0.27173

60,000 T Rms : 4.7484

50,000 T SumOfWeights : 102379
40,000 T
30,000 T
20,000 T

10,000 _;|—|7
0 I I I T T —||—||
-15 -10 -5 0 5 10 15

Horizontal Position (inches)

NuMI Hadron Monitor Y-position

Pulse height (pC)

Mean : 0.076763

60,000 T
50,000 T
40,000 T
30,000 T
20,000 T

100000 =]

Rms : 4.6779
SumOfWeights : 102379

0 I T T
-15 -10 -5

I I I I

0 5 10 15

Vertical Position (inches)

NuMI Hadron Monitor 2-D Display (log Z)

Vertical position (inches)
15
10

-10 0 10
Horizontal position (inches)
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OFFLINE ANALYSIS OF NUMI DATA FROM DEC 3-4th.
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Accessing NuMI Data Offline

# Charlie King’s XML-RPC server — BeamData process
— minos-acnet.fnal.gov — archive (Bretts talk).

® From archive, Brett converts raw data to a Root TTree.
# Used standalone Root macros to analyze TTree.
# Analyzed BPM, profile monitor and muon/had monitors.
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Profile monitor analysis

® Stiep 1: Calculate pedestals from events with v. low beam
intensity as measured in TORTGT and/or TOR101.

® Step 2: Calculate noise = o (P, ), where P is the pulseheight in
channel n.

® Step 3: Calculate differential noise = o(P,, — P,11) to identify
common mode noise and cross-talk.

® Step 4: Loop over events with beam intensity > 1 x 10! and fit
profiles in each spill to a single Gaussian using o(FP,,) as the
uncertainty on the measurement in each channel.

® Step 5: Compare profile widths with beam emmitance
expectations (P. Lucas).

® Step 6: Compare means with nearby BPMs (Sacha, Mark D.)
BROOKHPAUEN
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Profile monitor noise/dnoise

100 1 1 1 I 1 1 1 I 1 100 1 1 1 I 1 1 1 I 1 100 1 1 1 I 1 1 1 I 1 100

50 - - 50 - - 50 50

L
> >
E - 18 E
[ : 1z :
()] ()] =
D :

8 0 e Rl et e N o s X ] 8 0 0
p 0 40 80 e 0 40 80
© °
5 M107 M108 5 M115 M117
E 100 T T T I T T T I T 100 T T T I T T T I T E 100 T T T I T T T I T 100 | T T I T T T I T
> >
0] - . - 10 - . - -
a) o)
e I I [ 12 [ I [ ]
) | i | K9] | i | i

50 - 50 - - 50 - - 50 -

o = g E:.l:.] im E? gl ": ":'l 1’ nﬁ'l‘ i
0 40 80
Channel number Channel number
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Profile Monitors - Spill 43

Profile Monitor 1071 X-Position WMean 1137 Profile Monitor 101 Y-Position Mean 0.
RMS 4.861 RMS 2.093
1800— e Integral 2204 1200[— Intagral 3283
- I ndf 125.9 f 41 B i | ndf 1030 7 41
1600 — Area 2133+ 7.0 [ Area 072 =74
= Mean =1.411+ 0.003 1000 — Mean 0.983 + 0.002
Gt Sigma 0.4748 + 0.0015 [ Sigma 0.9064 + 0.0025
1200— ao0|
1000 E
200 f— ik o
500 ;_ an0|
400 B B
200 _L 200—
o = - ok
ol b e e b e by b b b SR ORI o TSI S P ot AP AN RS A oYY | PSP | YU VP S M PASTALIT S 1 YO R T [
-20 a 2 15 E - 1]
Profile Monitor 105 X-Position Wearn 0. 4097 Profile Monitor 105 Y-Position Mean 1.9M1
RMS3 2.16 RMS3 1.949
[oe T Integral 3718 il Integral 2266
P < 1 ndf 3459 1 41 o +2 | ndf 12131 41
- Area 3424 = 6.3 - Area 2038 = 3.7
B Mean -0.3597 + 0.0023 1000 — Mean 1.399 + 0.002
1000 i Sigma 1123 £ 0.003 B Sigma 0.6631= 0.0012
C a0l
B00|[— -
600 [— i 600 —
400 = ano|—
200 — 200 L
iy e i 0=
T P Oy S e e o e I B boes el e ey ey P Ty 50 sy e iy 0y
% d - = 15 P -
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Profile Monitors - Spill 43

[ Profile Monitor 112 X-Position | [ Wean -1.9Z8 [ Profile Monitor 112 Y-Position [Wean 3787
RMS 4.037 RMS 5.691
e Integral 3091 1000 = Integral 3024
- 4 i | ndf 4581738 B | ndf 14.32 141
i Araa 5183 + 149.9 - Araa 2878 « 84.3
= Mean -1.995 + 0.059 4= Mean -4.006 = 0.036
- Sigma 1.955 + 0.079 E Sigma 1.273 + 0.048
600 00—
. 400 :_
SRr 200/
E old
o
e RO PO ONCTNPLL ARV RPRRNE, PR L AL

2 - F i 20 . p = z 20
[ Profile Menitor 114 X-Position | Mean 1.555 [ Profile Monitor 114 Y-Poesition Mean 1312
RMS 2.604 RMS 1983
T~ Intagral 1658 ano Integral 2046
E ¥ | ndf 704 = 3 ¥ I ndf 35145/41
B0 — Area 1554 < 17.6 00~ . A Area 1741128
E Mean 1.626 = 0.012 = Mean 0.04835 = 0.00521
500 Sigma 0.9496 & 0.0128 o0 Sigma 0.7271+ 0.0069
aonf_ 1 500
E ano |-
400, — - =
= 00—
200 — =
= 200 —
100 ;— 10f j _L
n : : T - * 0 f T . T
I [ oy L 0 O e i 0 (o P [ ] B S o (0 e o ECT P P e iy o [0 o Gy [ o [ O 7 A ot i o o My ot Y Ll £ £ ] A

15
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Profile/Had

monitor - Spill 43

| Profile Monitor Tgt X-Position |

1800
1600
1400
1200
1004
Boo
GO0
400
200

]

Maan -2.195 [ Profile Monitor Tgt Y-Position | Mean 2.971
RMS 2301 RMS3 5104
Integral 5915 - Intagral 6649
* | ndf 660.5 / 41 1200 o i ndf 1.005e+04 | 39
rea 2895 =91 Area 3772455
Mean -2.418 + 0.002 1000 Mean 4.565 + 0.002
Sigma 0.6345 + 0.0025 Sigma 1477 £ 0.002

B0D

G600

400

200

0 ks e s

ET) 5 5 10 ET) 5 1] 5 10

| Hadron Monitor 1 X-Position I Mean 53.02 | Hadron Monitor ¥Y-Position I Mean Bo.B6T
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= 1% ! ndf 352074 C 21 ndf 4460 [ 4

2500 a3 8.489e+05 = 2325 5000 (— Area 8.066e+05 = 2135

= Mean 7562 + 0.23 It Mean 1114 £ 0.3

2000 Sigma 78.02 = 0.31 - Sigma 58.65 + 0.14
E 4000
zsunf_ =
= 3000
2000 C
ﬁﬂﬂf— 2000
munf_ E
= 1000—
500 " B2

S RPN i A PRP LAPP BPRPL .. = I E | . e
-a00 -300 200 00 300 400 b 300 200 =100 [ 100 200 300 400
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Profile monitor vs BPMs

BPM Horizontal
20

Sat Dec 4 11:55:37 2004
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Profile monitor vs BPMs
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rofile monitor vs BPMs
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Hadron Monitor tracks PM

See Sacha’s results for a full blown quantitative analysis

Beam position at hadron monitor
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Problems: Timing Pathologies

An analysis of the timestamps from the 14 SWICs revealed the
following ACNET data timing pathologies in the 385 spills taken:

1. The DAE timestamp of PM114,115,117,121, TGT was 20
seconds ahead of the rest of the SWICS. VME timestamps
were identical to £30 msecs: 1 spill.

2. The VME timestamps are not in sync on all 14 SWICS. The
event contained data from the previous spill on some devices:

10 consecutive spills. Problem limited to
PM114,115,117,121, TGT.

3. No data was returned from PM101,105,107,102,112 and we
got an error from the DAE or all zero data: 3 spills.

NB: Charlie K. has a new service which may have already fixed these problems.
BROOKHPAUEN
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Conclusions

® The JAS3 online NuMI monitor worked well in real conditions.
Flexible enough to add new devices and new analysis code
and plots on the fly. Some problems with Java memory
management/stability. Need to implement a shifter oriented
error warning system.

® The ACNET XML-RPC service worked well during data taking.
Some timing problems with accessing the data. Its not clear (to
me) that the problem is with the server and not further
upstream.

® The BeamData process was very easy to run, very reliable and
analyzing the NuMI offline data was a blast — if you know
some ROOT!.
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